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Abstract 

Background: Epithelial and fibrous downgrowths result from persistently leaky wounds with 
conjunctival or corneal epithelium and fibroblasts growing over corneal endothelium, iris and 
angle structures, leading to corneal edema and difficult-to-control glaucoma. Therapies have 
included en bloc resection, cryotherapy, endolaser or external photocoagulation and either 
5-fluorouracil or mitomycin C injections. A new complication and a novel therapy are 
presented. Case Presentation: A 44-year-old uniocular housewife sustained a large 
corneoscleral laceration following a fall. She underwent primary suturing and was subse- 
quently referred for repair of retinal detachment. She underwent resuturing of her gaping 
wound, pars plana vitrectomy and scleral buckle. Postoperative visual acuity was 6/120 due 
to a large macular hole. Visual acuity dropped to hand motion 5 times in a recurrent fashion 
due to diffuse intraocular hemorrhage. Vascularized fibrous downgrowth was the identifiable 
source of bleeding into the anterior and posterior chambers. This was controlled by 21 
intracorneal and subconjunctival bevacizumab injections over 2.5 years of therapy. Conclu- 
sion: Repeated bevacizumab injections can control intraocular bleeding from new vessels 
accompanying fibrous downgrowth with preservation of vision. 
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Background 

Epithelial and fibrous downgrowths are rare, yet potentially devastating, complications 
of penetrating ocular trauma and ophthalmic surgery. The incidence appears to be declining 
with modern surgical techniques [1]. Various clinical and laboratory investigations have 
emphasized the complexity of managing these cases and the poor visual prognosis [1-11]. 
Current therapies have included en bloc dissection [3] of the membrane, cryotherapy or 
endophotocoagulation [4] of the sheet. We present a novel therapy in a uniocular subject 
with recurrent visual loss due to repeated intraocular bleeding. 

Case Presentation 

This 44-year-old housewife sustained ocular injuries 23 years ago after a motor vehicle 
accident and was operated bilaterally. Visual acuity was since lost in the right eye and the 
left eye was maintained on ocular hypotensive drops. Two weeks before presentation, she 
had fallen from a ladder and had sustained extensive corneoscleral laceration of the left eye 
with uveal prolapse and total hyphema. The laceration was sutured in an outside hospital. 

Visual acuity on presentation was light perception with through-and-through vertical 
corneal wound, dense hyphema and large inferior conjunctival bleb. Intraocular pressure 
was 5 mm Hg. B-scan ultrasonography revealed total retinal detachment. The corneoscleral 
wound was resutured because it was gaping. A scleral buckle was placed at 360°. There was 
profuse continuous bleeding from the iris and ciliary body area throughout surgery despite 
pars plana cleanout of the anterior segment (lens remnant, vitreous and blood clot). During 
posterior vitrectomy, a one-disc diameter macular hole was suspected. Silicone oil fill of the 
vitreous cavity was followed by endolaser of an extensive inferior giant retinal tear. 
Postoperatively, the patient had multiple sessions of laser retinopexy to seal a localized 
inferior retinal detachment. A large retrocorneal membrane was evident 6 weeks postopera- 
tively over the temporal cornea (fig. 1). Postoperative best spectacle-corrected visual acuity 
was 6/60. A rise in intraocular pressure was again controlled by topical (B-blocker. She had 5 
recurrent episodes of visual loss to the level of hand motion from intraocular bleeding 
(interface hemorrhage, hyphema and anterior vitreous hemorrhage) (fig. 2). Visual loss used 
to resolve 1 week after subconjunctival (0.1 ml; 2.5 mg) and intracorneal (0.05 ml; 1.25 mg) 
bevacizumab (after formal consent). The rationale was the vascular nature of the fibrovascu- 
lar membrane with feeder vessels consisting of several branches of limbal and corneal 
stromal neovascularization (fig. 3). The injections were done in a sterile fashion using a 
speculum and a 30-gauge needle. The intrastromal (corneal) and subconjunctival injections 
were aimed at the site of the feeder vessels (fig. 3). We avoided intracameral injections 
because of the concomitant presence of glaucoma and intravitreal silicone oil. The patient 
was instructed to have monthly injections. When she was late for follow-up, intraocular 
bleeding would occur. The patient was followed for 40 months after presentation with a final 
vision of 6/120. She received a total of 21 injections over a period of 2.5 years with a total of 
5 episodes of vitreous hemorrhage. 

Written informed consent was obtained from the patient for publication of this case 
report and any accompanying images. A copy of the written consent is available for review 
by the Editor-in-Chief of this journal. 
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Discussion 

Epithelial and fibrous downgrowths represent migration of corneal or conjunctival 
epithelial or fibroblast tissue inside the eye. The most common presenting sign is a 
retrocorneal membrane that appears as a grayish sheet attached to the endothelium 
growing circumferentially, then centrally and occasionally growing over the iris with 
distortion of the stromal surface [1]. While some cases may exhibit subtle clinical changes 
mimicking iritis, other cases show extensive fibrous downgrowth like in the present case. 
Retrocorneal membranes arise from 1 of 3 mechanisms: epithelial downgrowth (ingrowth), 
fibroblastic or stromal (keratocytic) downgrowth, fibrous metaplasia of the corneal 
endothelium or a combination thereof [7]. Experimental studies [6] identified 3 factors that 
promote fibrous downgrowth: healthy keratocytes, large Descemet's break and damaged 
endothelium surrounding a wound. Theories to explain epithelial or fibrous downgrowth 
included: (1) implantation of epithelial cells; (2) incorporation of a conjunctival flap through 
a wound and (3) delayed closure of a corneoscleral wound [1, 2, 8]. This third mechanism is 
the most likely explanation with migrating epithelial and stromal keratocytes gaining entry 
through a persistently open wound. In the present case, retrocorneal fibrous membrane 
developed in a patient with a severely traumatized eye owing to a combination of preexist- 
ing pathologic conditions (gaping extensive wound involving the limbus), prolonged 
inflammation (vitreous, lens and hemorrhage admixture) and dense intraocular hemor- 
rhage. Kiichle and Green [2] found a multilayer of surface epithelium growing on intraocular 
surfaces such as the cornea, iris, chamber angle and ciliary body. Bloomfield et al. [6] 
detected a double-layered retrocorneal fibrous membrane, produced in part by a vascular- 
ized fibrous ingrowth. Immunohistochemistry can identify different provenances reliably in 
retrocorneal membranes [7]. 

Complications associated with epithelial and fibrous downgrowth include pupillary 
block, secondary glaucoma, iridocyclitis, corneal edema, corneal decompensation, loss of 
vision and intractable pain. Glaucoma is the most common complication resulting from 
epithelial downgrowth over the angle [1]. Recurrent intraocular hemorrhage is added as a 
newly reported complication of fibrous downgrowth. Interface hemorrhage was also 
reported between the cornea and the retrocorneal membranes by Chandler et al. [9]. In the 
present case, uncontrollable intraocular bleeding was noted during vitrectomy, which in 
retrospect stemmed from the retrocorneal membrane. A similar case of retrocorneal 
membrane causing postsurgical hyphema after cataract surgery was described by Bloom- 
field and Jakobiec [6]. The feeder vessels of the retrocorneal membrane in the current case 
stemmed from the limbal corneal neovascularization. However, we cannot rule out the 
possibility of concomitant feeder vessels from the ciliary body or iris. Chandler et al. [9] 
previously noted interface bleeding between the cornea and the retrocorneal membrane. 

Fibrous ingrowth (also termed stromal downgrowth or retrocorneal membrane) shares 
the same risk factors as epithelial ingrowth; however, it is different in several respects: (1) 
vascularization occurs exclusively in fibrous membranes with an important role for growth 
factors like connective tissue growth factor [10] and vascular endothelial growth factor; (2) 
the fibrous component is predominant in fibrous downgrowth, while the cellular component 
is predominant in epithelial ingrowth; (3) unlike in epithelial downgrowth, there are no 
adjunctive tests to confirm the diagnosis of stromal downgrowth [1] and (4) it has a 
relatively more benign clinical course, and if surgical intervention is required, removal of all 
the fibrous proliferations is not required as it is the case in epithelial downgrowth [1]. 

Irradiation was initially tried in the last century to treat epithelial or fibrous 
downgrowth with poor success. Other treatment modalities involved surgical scraping [1], 
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peeling, alcohol treatment, diathermy, cryotherapy [1], photocoagulation [4] and wide 
excision of the epithelial proliferation with ablative therapy to adjacent structures in order 
to eliminate residual cells. Unfortunately, these modalities were associated with a high 
failure rate related to difficulty in identifying the borders of the lesion and the destructive 
nature of the surgical procedures ultimately leading to phthisis and enucleation. In a few 
centers with vast experience in dealing with epithelial ingrowth, en bloc excision [3] 
consisted of simultaneous removal of epithelial ingrowth together with the adjacent iris, 
pars plicata, cornea and sclera. The resulting defect was covered with a tectonic corneoscle- 
ral graft with no clinical evidence of recurrence of epithelial or fibrous ingrowth. The main 
postoperative complications with this technique were vitreous hemorrhage and corneal 
endothelial decompensation [3]. More recently, intracameral antimetabolites like 5- 
fluorouracil and mitomycin C have been used with some success [11]. 

The use of bevacizumab to cause regression of the new vessels inside the fibrovascular 
sheet has not been described before in fibrous downgrowth. Bevacizumab, a full-length 
immunoglobulin, has a 12 nm long, Y-shaped configuration with a molecular weight of 149 
kDa. Its 3 arms are rods approximately 3.5 nm in diameter. Intrastromal corneal injection of 
bevacizumab in rabbits could achieve an elevated level of the immunoglobulin in the ciliary 
body [12]. Also subconjunctival injection was found to be a reliable administration route for 
bevacizumab with the immunoglobulin still present in the corneal stroma 21 days after a 
single subconjunctival injection in mice [13]. The need for a continuous control of these new 
vessels by monthly injections appears similar to the requirement in diabetic fibrovascular 
membranes and choroidal new vessels in age-related macular degeneration. Corneal 
injections of bevacizumab have been administered in corneal new vessel formation [14]. 
Fibrovascular ingrowth appears similar in response to bevacizumab to diabetic fibrovascu- 
lar membranes. The end point in the current treatment is to stop further growth of the 
vascularized fibrous sheet inducing regression of the ingrowth vessels and hence reduction 
of intraocular bleeding. 

In conclusion, vascular fibrous ingrowth is thought to have the vascular leading edge as 
the spearhead driving the sheet inside the eye. Therapies aiming at regression of these new 
vessels can halt progression of the ingrowth by decreasing supply of nutrients to that tissue. 
Current therapies aim at surgical resection of the ingrowth or shrinkage of the fibrous 
element by laser therapy or chemotherapy. The current case emphasizes the role of 
bevacizumab in controlling vascularized fibrous ingrowth and in the resolution of intraocu- 
lar hemorrhage. 
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Fig. 1. Slit-lamp photography shows the central vertical corneal wound with retrocorneal fibrous 
downgrowth covering the temporal half of the cornea, as evident 6 weeks after wound revision and 
vitreoretinal surgery. 
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Fig. 2. Left: streak of retrocorneal interface hemorrhage. Right: hyphema with anterior vitreous 
hemorrhage in front of the silicone oil bubble resulting in hand motion vision. 




Fig. 3. Left: two feeder vessels (arrows) are noted at the temporal limbus. Subconjunctival injections are 
made around these two feeder vessels. Right: slit-lamp appearance after intrastromal (two arrows) 
injections of bevacizumab. 
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